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(54) APPARATUS AND METHOD FOR MOUNTING CONDUCTIVE BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity by 
reducing the vertical stroke of a mounting head which moves 
up and down to pick up conductive balls stored in a vessel. 
SOLUTION: A receptor 6 is disposed round a vessel, 5 
storing conductive balls 1. When a mounting head 22 lowers 
to bury its lower face in a bed of conductive balls 1, the balls 
overflow the side wall of the vessel 5 to drop on the receptor 
6. The head 22 lifts to picks up the balls and moves to above 
a work. The receptor lifts to flow the balls down in the 
receptor 6 along its tapered bottom face 6a to return them 
to the vessel 5. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim] 

[Claim 1] The container which ****s a conductive ball, the positioning section of a work, and a 
loading head. The move table to which between the positioning sections of the aforementioned 
container and the aforementioned work is moved for this loading head. On the inferior surface of 
tongue of the aforementioned loading head, carry out vacuum adsorption of the conductive ball which 
equips this loading head with a vertical-movement means to make a vertical operation perform, is 
made to perform down / elevation operation on the aforementioned loading head in the upper part of 
the aforementioned container, and was ****ed by the aforementioned container, and it is taken up. 
Subsequently, the aforementioned loading head is moved to the upper part of the positioning section 
of the aforementioned work. Then, it is the loading equipment of the conductive ball which is made to 
perform down / elevation operation again, and was made to carry a conductive ball in a work. Loading 
equipment of the conductive ball characterized by having prepared the receptacle section of the 
conductive ball which falls in the flank of the aforementioned container from thei aforementioned 
container, and falls to it, and establishing a return means to return the conductive ball collected by 
the receptacle section of a parenthesis to the aforementioned container. 

[Claim 2] On the inferior surface of tongue of this loading head, carry out vacuum adsorption of the 
conductive ball which is made to perform down / elevation operation on a loading head in the upper 
part of a container, and was ****ed by this container, and it is taken up. Subsequently, it is the 
loading technique of a conductive ball of moving the aforementioned loading head to the upper part of 
the positioning section of a work, making down / elevation operation performing again there,] and 
having been made to carry a conductive ball in a work. The conductive balls which fell from the 
aforementioned container and fell when the aforementioned loading head performed down / elevation 
operation are collected among the receptacle section in which it was prepared by the flank of the 
aforementioned container. Moreover, the loading technique of the conductive ball characterized by 
returning the conductive ball which drives a return means and were collected by the aforementioned 
receptacle section to the aforementioned container. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball which are used at the process which manufactures the 
work with a bump. 
[0002] 

[Prior art] The technique using a conductive ball as the manufacture technique of the works with a 
bump, such as a flip chip, is learned (for example, Provisional-Publication-No. 242759 [61 to ] official 
report), the adsorption formed in the inferior surface of tongue at the loading head when this 
technique made down / elevation operation perform on a loading head in the upper part of the 
container by which the conductive ball was ****ed — to a hole, carry out vacuum adsorption of the 
conductive ball, take it up, subsequently move a loading head to the upper part of a work, down / 
elevation operation is made to perform on a loading head again there, and a conductive ball is carried 
on the pad of a work 

[0003] Drawing 4 shows a mode that the conductive ball with which it was explanatory drawing of a 
pickup operation of the conductive ball of the loading equipment of the conventional conductive ball 
which is shown in the above-mentioned official report, and a loading head performs down / elevation 
operation, and was ****ed by the container is taken up. The conductive ball 1 is ****ed in large 
quantities by the container 2. the loading head 3 — down / elevation operation — carrying out — 
adsorption of tl;ie inferior surface of tongue, although vacuum adsorption of the conductive ball 1 is 
carried out anci it is taken up to a hole The top of the side attachment wall of a container 2 is made 
higher than the top of the layer of the conductive ball 1 so that the overflow of the side attachment 
wall of a container 2 is carried out, and the conductive ball 1 may fall from a container 2 and may not 
fall, after the loading head 3 downed and the inferior surface of tongue has carried out ** ON into the 
layer of the conductive ball 1 (see the level difference D). incidentally, generally with this kind of 
equipment, the conductive ball 1 is fluidized by carrying out giving vibration to sending gas in a 
container 2 or the container 2 etc., and giving physical vibration — making — **** — thereby 

— all adsorption of the inferior surface of tongue of the loading head 3 — it is made to carry out 
vacuum adsorption of the conductive ball 1 at a hole Therefore, it is also for this fluidization, and it 
falls from a container 2 and the conductive ball 1 tends to fall, as mentioned above. 
[0004] 

[Object of the Invention] The work which the loading head 3 moves between a container 2 and works 
to longitudinal direction, and carries the conductive ball 1 in a work is not performed, and it moves to 
longitudinal direction in a position higher than a container 2 so that the loading head 3 may not collide 
with a container 2 therefore. On the other hand, as mentioned above, a container 2 must make the 
side attachment wall high, in order to secure the above-mentioned level difference D. Therefore, it 
became long, the tact time became long so much, and the vertical stroke Zl of the down and 
elevation which the loading head 3 performs in the upper part of a container 2 had the trouble where 
a productivity fell, incidentally — all adsorption — if it is necessary to make late the vertical- 
movement speed of the loading head 3. therefore its vertical stroke is long in order to carry out 
vacuum adsorption of the conductive ball 1 certainly and to take it up to a hole, a great tact time will 
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be required 

[0005] Therefore, this invention shortens the vertical stroke when taking up the conductive ball with 
which a loading head performs down / elevation operation, and was ****ed by the container, and 
aims at offering the loading equipment and the loading technique of a conductive ball that 
enhancement in a productivity can be aimed at, 
[0006] 

[The means for solving a technical problem] The container with which invention of a claim 1 ****s a 
conductive ball, and the positioning section of a work, A loading head and the move table to which 
between the positioning sections of the aforementioned container and the aforementioned work is 
moved for this loading head. On the inferior surface of tongue of the aforementioned loading head, 
carry out vacuum adsorption of the conductive ball which equips this loading head with a vertical- 
movement means to make a vertical operation perform, is made to perform down / elevation 
operation on the aforementioned loading head in the upper part of the aforementioned container, and 
was ****ed by the aforementioned container, and it is taken up. Subsequently, the aforementioned 
loading head is moved to the upper part of the positioning section of the aforementioned work. Then, 
it is the loading equipment of the conductive ball which is made to perform down / elevation 
operation again, and was made to carry a conductive ball in a work. The receptacle section of the 
conductive ball which falls in the flank of the aforementioned container from the aforenrientioned 
container, and falls to it was prepared, and a return means to return the conductive ball collected by 
the receptacle section of a parenthesis to the aforementioned container was established. 
[0007] On the inferior surface of tongue of this loading head, carry out vacuum adsorption of the 
conductive ball which invention of a claim 2 makes perform down / elevation operation on a loading 
head in the upper part of a container, and was ****ed by this container, and it is taken up. 
Subsequently, it is the loading technique of a conductive ball of moving the aforementioned loading 
head to the upper part of the positioning section of a work, making down / elevation operation 
performing again there, and having been made to carry a conductive ball in a work. The conductive 
bad in which the conductive ball which fell from the aforementioned container and fell when the 
aforementioned loading head performed down / elevation operation was prepared by the flank of the 
aforementioned container and which received, collected among the section, and drives a return 
means and were collected by the aforementioned receptacle section was returned to the 
aforementioned container. , 
[0008] . ^ 

[Gestalt of implementation of invention] In case the conductive ball with which the loading head was 
****ed by the container in down / elevation operation is taken up according to invention of claims 1 
and 2, after the conductive balls which fell from the container and fell are collected by the receptacle 
section, they are returned to a container by the return means. Therefore, since a conductive ball falls 
from a container and may fall, it makes the height of the side attachment wall of a container low, and 
can shorten a vertical stroke of a loading head. 

[0009] Hereafter, the gestalt of 1 enforcement of this invention is explained with reference to a 
drawing. The perspective diagram of the supply unit of the conductive ball with which the side 
elevation of the loading equipment of the conductive ball of the gestalt of 1 enforcement of this 
invention was equipped with drawing 1 , and the loading equipment of this conductive ball was 
equipped with drawing 2 , and drawing 3 are explanatory drawings of a pickup operation of the loading 
head with which the loading equipment of this conductive ball was equipped. 

[0010] In drawing 1 , the container 5 is laid on the pedestal 4. The conductive ball 1 is ****ed by the 
container 5. In order to make the interior of a pedestal 4 fluidize the conductive ball 1 in a container 
5, an oscillating means to vibrate a container 5, and a gas supply means to send gas into the interior 
of a container 5 are built in it. 

[001 1] In drawing 1 , 10 is a work and is positioned by the clamper 1 1 by the clamp. The clamper 1 1 is 
supported by the brace 13 ****ed by the rest 12. The clamper 11, the rest 12, and the brace 13 
serve as the positioning section of a work 10. 22 is a loading head. The loading head 22 is held at the 
lower part of a box 23. The motor 24 is formed in the upper part of a box 23. If vertical-movement 
meanses, such as a feed screw driven on a motor 24. are built in the interior of a box 23 and a motor 
24 drives, the loading head 22 will perform a vertical operation, the loading head 22 is connected to 
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the pneumatic-pressure unit (outside of drawing), and a pneumatic-pressure unit drives — adsorption 
of the inferior surface of tongue of the loading head 22 — the conductive ball 1 is dropped by 
carrying out vacuum adsorption of the conductive ball 1 , and holding it to a hole (not shown), and 
canceling a vacuum adsorbed state 

[0012] The box 23 is held at the oblong move table 26. The feed screw device is built in the move 
table 26, and if a motor 27 drives and a feed screw device operates, as the arrow head shows, the 
loading head 22 will move horizontally between a container 5 and the works 10. 
[0013] Next, the supply unit of a conductive ball is explained with reference to drawing 2 . A 
container 5 is a square box and the square frame type receptacle section 6 is ****ed by the 
periphery. It gets down toward a container 5 side, and base 6a of the receptacle section 6 serves as 
the taper side of inclination ( drawing 3 (a)). The base plate 7 is ****ed by the side attachment wall 
of a pedestal 4. On the base plate 7. the cylinder 8 as a vertical-movement means of the receptacle 
section 6 is **3|c*ed. The upper-limit section of rod 8a of a cylinder 8 is combined with the piece 9 of 
a tongue which comes from the receptacle section 6 a total and is carried out. If rod 8a of a cylinder 
8 **5Mcs, the receptacle section 6 will move up and down. That is, the cylinder 8 serves as a vertical- 
movement means to move the receptacle section 6 up and down relatively to a container 5. 14 is a 
pipe, it lets this pipe 14 pass and the gas for making the conductive ball 1 in a container 5 fluidize is 
sent in. 

[0014] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
an operation below, moving the loading head 22 to the upper part of a container 5. and performing 
down / elevation operation in drawing 1 , there — adsorption of the inferior surface of tongue — to a 
hole, vacuum adsorption of the conductive ball 1 is carried out. and it is taken up (a) - (d) of drawing 
3 shows the pickup operation of the loading head 22 in order. The loading head 22 arrives at the 
upper part of a container 5 ( drawing 3 (a)). At this time, rod 8a of a cylinder 8 has drawn and the 
receptacle section 6 is in a down position. As shown in drawing 3 (a), the conductive ball 1 is ****ed 
to the limit of a container 5. Therefore, it is the parvus from the vertical stroke Z1 of the 
conventional example which the level of the top of the layer of the conductive ball 1 is almost equal 
to the top of the side attachment wall of a container 5, and shows the vertical stroke Z2 of the 
loading head 22. i.e., the spacing of the loading head 22 and the top of this layer, to drawing 4 . 
[0015] subsequently, the loading head 22 downs and carries out ** ON of the inferior surface of 
tongue into the layer of the conductive ball 1 — making — adsorption of the inferior surface of 
tongue — vacuum, adsorption of the conductive ball 1 is carried out at a hole ( drawing 3 (b)) Then, 
the conductive \bair 1 in a container 5 carries out the overflow of the side attachment wall of a 
container 5, receives it, and falls and falls on the section 6. Next, the loading head 22 goes up, takes 
up the conductive ball 1, and moves it toward a work 10 ( drawing 3 (c)). If the loading head 22 leaves 
the upper part of a container 5, rod 8a of a cylinder 8 will project, it will receive, and the section 6 will 
go up ( drawing 3 (d)). Then, the conductive ball 1 collected on the receptacle section 6 carries out 
the base 6a under **, and is returned to the interior of a container 5 (refer to arrow head N). That is, 
the cylinder 8 serves as a return means to return further the conductive ball 1 collected by the 
receptacle section 6 to a container 5. Then, rod 8a of a cylinder 8 draws and the receptacle section 6 
returns to the down position shown in drawing 3 (a). 

[0016] As mentioned above, in case the loading head 22 takes up the conductive ball 1 in a container 
5, since it falls from a container 5 and may fall, the conductive ball 1 makes low the height of the side 
attachment wall of a container 5, makes small the vertical stroke Z2 of the loading head 22 by this, is 
high-speed and can take up the conductive ball 1 . 

[0017] The loading head 22 which took up the conductive ball 1 as mentioned above is moved to the 
upper part of a work 10 in drawing 1 . Then, the loading head 22 downs and lands the conductive ball 
1 on the electrode of a work 10. Next, if the vacuum adsorbed state of the conductive ball 1 is 
canceled and the loading head 22 is raised, the conductive ball 1 is carried on the electrode of a work 
10. The work 10 with which the conductive ball 1 was carried is sent to a heating furnace (outside of 
drawing), by heating the conductive ball 1, melting solidification is carried out and a bump is formed. 
[0018] In addition, what is necessary is to locate the receptacle section 6 in a down position, to 
receive the conductive ball 1 which falls from a container 5 and falls, and just to enable it to collect 
them among the section 6, when it can determine freely, the loading head 22 downs in short and ♦* 
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ON of the timing and the frequency which the receptacle section 6 is raised and return the 
conductive ball 1 to a container 5 is carried out into the layer of the conductive ball 1 . 
[0019] 

[Effect of the invention] Since a conductive ball falls from a container and may fall in case according 
to this invention a loading head performs down / elevation operation and takes up the conductive ball 
in a container, the side attachment wall of a container is made low, and a vertical stroke of a loading 
head can be shortened, therefore a loading head can take up a conductive ball at high speed. 



[Translation done.] 
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